University ofLiverpool TIHE herpes simplex virus has been shown to be responsible for lesions in many parts of the body (Kilbourne and Horsfall, 1951) . The virus has a predilection for tissues arising from the embryonic ectodermal layers and particularly for those at muco-cutaneous junctions. The lesions produced are characterized by the formation of eosinophilic intra-nuclear inclusion bodies in the involved epithelial cells and the formation of vesicles within the epithelium. Specific antibodies are developed in the patient's serum during the course of the first or primary infection (Burnet and Lush, 1939) , but in spite of this the virus remains in the tissues, probably for the rest of the patient's life, as a latent source of infection which may be activated by a variety of stimuli (Burnet, 1953) .
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The incidence of herpetic infection is very high, between 75%Y and 80% of the population have specific antibodies in their blood (Andrews and Carmichael, 1930; Hayward, 1950) indicating that they have been infected at some time in their lives-usually before they are 6 years old (Rogers, Coriell, Blank and Scott, 1949) .
According to Burnet and Williams (1939) , a common manifestation in children of the primary infection with the herpes simplex virus is an acute stomatitis. On recovery the virus survives in the tissues producing occasional or recurrent lesions in the form of herpes labialis or common "cold sores".
Several workers have investigated this condition in children and among these Black in 1942 confirmed the association between the acute stomatitis and herpes labialis by inoculating the gum of a 1-year-old child with the contents of a herpetic vesicle from the lip of an adult and produced the typical symptoms of an acute herpetic stomatitis.
Although the condition is more common in children, Cahn (1950) considers that it is not rare in young adults a'nd a number of cases have been reported in the literature (Youmans, 1932; Long, 1933; Ziskin and Holden, 1943; Rogers et al., 1949; Kilbourne and Horsfall, 1951) .
The present paper is concerned mainly with acute herpetic stomatitis and its sequeke.
A brief summary of the clinical condition and its treatment in children and adults will be followed by a description of the laboratory diagnosis of the condition and a discussion of the findings in the cases examined.
CLINICAL FINDINGS
54 patients with an acute stomatitis have been examined during the past three years and diagnosed clinically as acute herpetic stomatitis. 36 were between the ages of 16 and 46 and 16 were under 10 years of age. The incidence was fairly evenly distributed between the sexes and seemed to be more prevalent between the months of September and May, with December as the peak month. 16 cases had a history of contact with recent "cold sores", or with mouth ulcers. 6 had a previous history of "cold sores" and 1 of mouth ulcers.
The clinical findings in children have been well described by Black (1938 and 1942) Fig. 2 . The rest of the mouth was unaffected.
In some cases the gingive are unaffected, but more frequently they are painful, enlarged, reddened and bleed easily. Discrete or confluent vesicles or ulcers may be present (Fig. 2) . While the tips of the papillk were occasionally included these were never the only site involved by the lesions.
The treatment included gentle cleaning of the mouth and the vigorous use of a mouthwash containing 1 % Aureomycin in 10% glycerin every four hours for two to three days. In very young children the mouth was swabbed every four hours with a similar solution containing 3 % Aureomycin. To prevent the formation of a furred tongue, the patient was told to brush the dorsum each time after using the mouthwash. Owing to the frequency with which yeasts developed during this treatment the patients were instructed to use an additional mouthwash contain 0 5 % sodium caprylate, one hour after the Aureomycin. In most cases a period of between two and ten days had elapsed between the onset of symptoms and the start of treatment. There was usually a marked improvement in the condition within twenty-four hours. The ulcers frequently remained for some time after the symptoms had disappeared but these eventually healed without scar formation. Those cases with swollen gingivae recovered more slowly than those without, but usually the patients were ready for discharge seven to twelve days after the treatment had been started.
13 cases had received previous treatment with either local or systemic penicillin but none had shown any marked response to this treatment. One case had been treated unsuccessfully with penicillin troches for twenty-five days. Gentian violet and hydrogen peroxide were also used but they were less effective than Aureomycin. Systemic Aureomycin showed no advantages over its local application.
Recurrences.-31 patients were examined at intervals of between six months and three years after the acute infection. 21 gave a history of what was presumed to be a recurrence in one form or another. 4 patients reported having had lesions confined to the lip, 7 with vesicles or ulcers in the mouth and on the lips, while the remaining 10 had noticed vesicles or ulcers only in the mouth. Ir some cases frequent recurrences had been experienced, but in the majority of patients these had occurred on only three or four occasions, the number of recurrences usually becoming less with the passage of time. Most of the patients with recurrences noticed that only one or two vesicles or ulcers appeared on each occasion but in one case, a child aged 3, a generalized stomatitis was experienced nine months after the first attack. None of these patients with a history of recurrence had experienced ulcers in the mouth, or "cold sores", prior to the onset of the acute condition.
Only 3 cases were seen at the time of the recurrence. The lesions ( to the vesicles found in the primary infection, but the pain was localized to the lesion, no glands were involved and the patient felt well. In 2 of the cases an attempt to isolate a virus was unsuccessful. Histological examination of the third showed the presence of typical intra-nuclear inclusion bodies within the involved epithelial. cells (Fig. 9) .
LABORATORY PROCEDURE
Methods.-Routine bacteriological examination was carried out on all cases during the period of observation. The antibiotic sensitivity of the bacteria using Aureomycin, Terramycin, chloramphenicol, streptomycin, erythromycin, penicillin and bacitracin was also tested.
Virus isolation was achieved by drying the mucosa, removing the vesicle cap where this was present, and scraping the base of the lesion with a sterile large spoon excavator and immediately mixing the scrapings into 0 5 ml. of phosphate-buffered broth containing 100 units of penicillin and 100 mg. streptomycin per ml. This suspension was kept at + 40C. and, as soon as possible, 0-2 ml. was inoculated on to the chorio-allantoic membrane (C.A.M.) of each of four twelve-day-old fertile hens' eggs. After incubation for forty-eight to seventy-two hours the membranes were harvested and examined for pock formation. The membranes were ground up and the virus submitted to further passages and stored at -80°C.
Virus identification was attempted by macroscopical and microscopical examination of the pocks; the C.A.M. neutralization of a standardized washed suspension of the egg-adapted virus (usually after the tenth passage) by known herpetic anti-serum; and by the electron microscope examination of a washed suspension of the virus.
Blood examination was carried out on about 20 ml. of blood taken by venipuncture. Routine blood examination was done on 2-5 ml. and the antibody titre of the serum was found by using the constant-antigen C.A.M. neutralization technique with one of the viruses isolated and also with a known herpes simplex virus (McCarthy).
Biopsies were taken with a minimum of trauma and fixed in Zenker-formol fixative. Serial sections were stained with routine hamatoxylin and eosin. Specific stains were also used but showed no advantages.
Results. (Fig. 4) specific antibody titre during the course of the disease, indicating that in these 12 cases the infection was a primary herpetic infection. The exception, a patient aged 46 with a previous history of "cold sores", showed similar high antibody titres both in the sera taken on the sixth day of illness and again twenty-four days later.
It was found that in the primary infection antibodies start to be detectable between the fifth and seventh days of illness and the titre continues to increase even as late as between the fifteenth and twenty-fifth days of illness. The 3 cases where sera were obtained after periods of two and a half to four and a half months showed the largest differences in titre between the early and late sera.
Confirmation of the herpetic origin of the infection by both virus isolation and serological examination was achieved with 7 patients.
The blood picture in all the 13 cases tested was within normal limits except for a slight increase in neutrophil polymorphonuclear leucocytes. One case showed a few primitive mononpclear cells which resembled those often found in the blood of patients with glandular fever. The Paul-Bunnell test was not significantly positive in this and 3 other cases.
Biopsy findings.-Biopsies were taken from 9 patients during the acute condition. A further biopsy was taken from one of these patients and included a single vesicle which appeared five weeks after the primary infection. The herpetic origin of the primary condition had been confirmed by both virus isolation and serological examination in 4 cases and by serological examination only in a further 4 cases.
Small intra-epithelial vesicles (Fig. 5 ), but no inclusion bodies, were found in biopsy specimens taken from 2 cases, one on the fifth and the other on the twenty-fifth day of illness. Biopsies taken from 5 patients between the fourth and seventh days showed typical inclusion bodies in some of the epithelial cells adjacent to, or involved in, vesicle or early ulcer formation (Fig. 6) . Another, taken on the sixth day, showed what appeared to be non-specific ulcer formation with no inclusion bodies, while that taken on the twelfth day showed a healing lesion with no inclusion bodies present.
Within the mouth the mature vesicle was found to be covered by one or two layers of flattened epithelium. The vesicles, when intact, appeared to be filled with a weakly 00 eosinophilic mass which was slightly granular or fibrinous in character (Fig. 8) . Some inflammatory cells were sometimes present.
The cells in which inclusion bodies were found showed a "margination" of the chromatin, with an amorphous or slightly granular eosinophilic mass within the nucleus (Figs. 6 and 9). In most of the specimens where inclusion bodies were found, large "multinucleated" cells with little or no cytoplasm were also found within the lesion (Fig. 7) . These cells are similar to those said to be found in scrapings taken from the vesicles or ulcers (Glickman, 1953) , but attempts to find these cells in smears from 10 cases were not successful. The biopsy including a lesion recurring five weeks after the original infection (Fig. 3 ) showed a small vesicle (Fig. 8) with some typical inclusion bodies in the involved epithelial cells (Fig. 9) . This biopsy was taken one day after the lesion had developed. Similar inclusion bodies were found in the lesions of the primary condition. 
DIscussIoN
The diagnosis of acute herpetic stomatitis depends on four factors, namely, the clinical appearance and case history, including the history of possible contact; the isolation and identification of the herpes simplex virus; the establishment, in the primary infection, of the development of specific neutralizing antibodies in the patient's serum during the progress of the condition; and lastly the finding of intra-nuclear inclusion bodies in the early lesion. Other authorities would also include the finding of balloon cells or Tzanc cells (Glickman, 1953) in smears prepared from scrapings from the lesion.
Although each of these factors is an indication of the diagnosis of acute herpetic stomatitis, no one by itself can be regarded as a proof of the diagnosis. The case history by itself may be misleading, and the differential diagnosis from other vesicular or ulcerative lesions of the mouth and throat, particularly herpangina caused by coxsackie virus (Huebner et al., 1951) , may be difficult. The isolation of the virus may be misleading, as apparently normal individuals may carry the virus in the saliva (Scott et al., 1941) . If the infection is not a primary infection it is not always possible to detect an increase in specific antibody titre during the course of the disease. FinaUy the finding of typical intranuclear inclusion bodies is not always a constant feature and even if found they do not constitute a proof of herpetic infection.
6 of the patients examined had a previous history of recurrent "cold sores" for several years, with no previous history of an acute stomatitis. Virus isolation from 3 cases and biopsy findings in another seem to indicate that the stomatitis seen in these cases was herpetic in origin. These findings imply that not all cases of acute herpetic stomatitis are the result of a primary infection with the herpes simplex virus.
It may be that the acute stomatitis experienced by these 6 patients was an acute recurrence of an earlier unrecognized infection, as one of the children seen in this survey reported having had an acute stomatitis nine months after the original acute stomatitis. There is, however, some evidence that there are some antigenic differences among the herpes simplex viruses (Slavin and Gavett, 1946; Jawetz et al., 1955) although Burnet and Lush (1939), Hayward (1950) and Dudgeon (1950) were unable to detect any difference in the strains that they examined. If antigenic variations exist it is possible that these 6 cases were the result of an infection with a strain of the virus which was antigenically different from that causing the recurrent herpes labialis. However, it is emphasized that there is, as yet, no evidence to substantiate this statement.
It may be of interest to note that one of the patients who had a previous history of frequent recurrent "cold sores" has had no "cold sores" or ulcers over a period of two years since experiencing the acute stomatitis.
Scott et al. (1941) Blank et al. (1950) were unable to detect the presence of herpetic antibodies in 5 of the 13 cases that they examined. In preliminary work on patients with a history of recurrent aphthous ulcerations, it has been found that no virus could be isolated by C.A.M.. inoculation, from the 18 cases tested. Serological examination of 4 cases showed that they had high herpetic antibody titres in spite of the fact that the patients did not suffer from "cold sores". Histological examination of very early lesions from 18 patients seems to indicate that there is more than one type of lesion. Inclusion bodies, which might be considered to resemble herpetic inclusions, have been found in only one case. It is felt that no conclusions as to the origin of recurrent aphthous ulcerations can be drawn from these findings until further work has been completed. It must be admitted, however, that the history of recurrent ulcerations following acute herpetic stomatitis seems to indicate that some cases of recurrent ulcerations of the oral mucosa may be herpetic in origin.
SUN-MARY 54 cases of clinically diagnosed acute herpetic stomatitis have been examined over a period of three years. 36 of these were between 16 and 46 years of age.
Serological evidence indicated that in 12 out of the 13 cases tested over 16 years of age the infection was a primary herpetic infection.
The herpes simplex virus was isolated from 21 out of 36 cases. Typical eosinophilic intra-nuclear inclusion bodies were only found between the fourth and seventh days of illness.
21 out of 31 patients gave a history of occasional mild and limited recurrences of the stomatitis. Typical herpetic inclusion bodies were found on the second day in a lesion recurring five weeks after the acute stomatitis.
The relationship between herpetic stomatitis and recurrent aphthous ulceratibns is. discussed.
